Abstmct -In t h i s paper, we address the problem of characterizing the performance of space-time modulat i o n in time-correlated fading environment. We show that the space-time signals of square size achieving full diversity in quasi-static fading channels can also achieve full diversity i n time-correlated fading channels, irrespectively of the t i m e correlation matrix. We also generalize the notion of the diversity p r o d u c t to include t h e effect of t e m p o r a l correlation.
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As most existing space-time coding and modulation schemes [I] were designed for ideal channel models, such as quasi-static and rapid fading, they may suffer serious performance degradation under more realistic channel conditions, such as correlated fading. The problem of code design for correlated fading channels was addressed in [a], and general performance criteria were derived for space-time-correlated Rayleigh fading channels. These general performance criteria were further simplified in [3], assuming that the space-time correlation matrix is of full rank. In this case, the design criteria simplified to the design criteria for rapid fading channels.
In [4] , characterizing the performance of space-time codes over correlated Rayleigh fading channels was also considered and the relationship between the achieved diversity order and the rank of the space-time correlation matrix was investigated.
In this work, we analyze the performance of space-time modulation in time-correlated fading environment. We con- eled as zero-mean, complex Gaussian random variables with unit variance. These coefficients are assumed to be known at the receiver, but unknown at the transmitter. We also assume that the channel fading has only temporal correlation, i.e., the channel coefficients are independent for different transmit or receive antenna pairs. In the sequel, we will use the notation A e (C -c ) ( C -e)% for two different space-time signals C and C , and R will stand for the T x T time correlation matrix of the channel coefficients, assuming that the time correlation is the same for all transmit and receive antenna pairs. Our first result establishes the maximum achievable diversity order given the earlier described channel model. The second result states that all of the space-time signals of square size designed for quasi-static channels (including orthogonal designs, cyclic codes, parametric codes and Cayley codes) can also be used for full-diversity transmission in arbitrary time-correlated fading environment. The interested reader can find a more detailed discussion of these results in 151.
